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@ Rocky Flats Cleanup Agreement Project Coordinator
Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

Mr. Timothy Rehder-

Rocky Flats Cleanup Project Manager

United States Environmental Protection Agency
999 18™ Street, Suite 500

Denver, Colorado 80202-2466

MYAL.?T#;EZ (Y . Dear Mr. Gunderson and Mr. Rehder:

Enclosed is the Rocky Flats Cleanup Agreement (RFCA) Implementation Quarterly Status Report for
the Third Quarter for Fiscal Year 2003.

The RFCA Parties have agreed to modify certain RFCA attachments to reflect progress made or
changed conditions at the Rocky Flats Environmental Technology Site (Site) since these attachments
were originally issued or make changes to conform to modified Attachments 5 and 10. The following
RFCA Attachments contain agreed to modifications and are attached to the Status Report for your
review and approval:

Attachment 1; Operable Unit Consolidation Plan,
Attachment 2: Site Map; and

Attachment 3: Individual Hazardous Substance Sites
Attachment 4; Environmental Restoration Ranking;
Attachment 7: List of Repositories, and

Attachment 11: List of Addresses

If you have any questions or comments, please contact me at (303) 966-2282 or Richard Schassburger
at (303) 966-4888.

Sincerely,

Joseph A. LegareDJrM}L

Assistant Manager
for Environment and Stewardship
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Attachment 3
May 28, 2003
Cross Reference List of IHSSs/PACs
IHSS | OU | Oid oU PAC - Description
101 1A 4 |000-101 - 1207 Solar Evaporation Ponds
102 1 1 800-102 Oil Sludge Pit
103] 1 1 800-103 Chemical Burial
104] 1 1 800-104 Liquid Dumping
105.1) 1 1 800-105.1 Bidg. 881 Westernmost Out of Service Fuel Tanks .
105.2] 1 1 800-105.2 Bldg. 881 Easternmost Out of Service Fuel Tanks
106] 1 1 800-106 Bldg. 881, Qutfall
. 107] 1 1 800-107 Bldg. 881, Hillside Oil Leak
) 108} BZ 2 1900-108 Trench T-1
109| BZ 2 |900-109 Trench T-2 - Ryan’s Pit
110| BZ 2 NE-110 Trench T-3
111.1] BZ 2 INE-111.1 Trench T-4
111.2| BZ 2 [NE-111.2 Trench T-5
111.3| BZ 2 |NE-111.3 Trench T-6
111.4) BZ 2 |NE-111.4 Trench T-7
111.5| BZ 2 NE-111.5 Trench T-8
111.6] BZ 2 |NE-111.6 Trench T-9
111.7| BZ 2  INE-111.7 Trench T-10
111.8| BZ 2 [NE-111.8 Trench T-11
112y BZ|. 2 900-112 903 Pad (IAG Name: 903 Drum Storage Area)
113 BZ| 2 900-113 Mound Area
114%| BZ 7 NW-114 Present Landfili
115 1A 5 |SW-115 Original Landfill
116.1] 1A 12 |400-116.1 West Loading Dock, Building 447 (IAG Name: West Loading Dock Area)
116.2] 1A 12 |400-116.2 South Loading Dock, Building 444 (IAG Name: South Loading Dock Area)
117.1] IA 13 [500-117.1 North Site Chemical Storage
117.2] 1A 13 |500-117.2 Middle Site Chemical Storage
117.3| 1A 13 |600-117.3 Chemical Storage — South Site
118.1} 1A 8 |700-118.1 Muitiple Solvent Spills West of Building 730
1182/ IA{ 8 700-118.2 Multiple Solvent Spills South End of Building 776
119.1) 1 1 900-119.1 Waest Scrap Metal Storage Area and Solvent Spill
119.2 1 900-119.2 East Scrap Metal Storage Area and Solvent Spill
120.1] IA 12 . }600-120.1 Fiberglassing Area North of Building 664
120.2] 1A 12 1600-120.2 Fiberglassing Area West of Building 664
121} 1A 9 |000-121 Original Process Waste Lines (includes Tanks T-2, T-3, T-10, T-14, T-16, T-40)
122 1A 9 [400-122 Underground Concrete Tank
123.1] 1A 8 700-123.1 Valve Vault 7
123.2] 1A 9 700-123.2 Valve Vault West of Building 707
124.1] 1A 9 |700-124.1 30,000 Gallon Tank (Tank #68)
124.2]" 1A 9 |700-124.2 14,000 Gallon Tank (Tank #66)
124.3| 1A 9 700-124.3 14,000 Gallon Tank (Tank #67)
125} 1A 9 |700-125 Holding Tank (Tank #66) (This is the same tank identified in IHSS 124.2)
126.1] IA 9 |700-126.1 Westernmost Out-of-Service Waste Tank
126.2] 1A 9 |700-126.2 Easternmost Out-of-Service Waste Tank.
127] 1A 9 700-127 Low-Level Radioactive Waste Leak
N B ' " Astachment 3, Page 3-1 - I )
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Attachment 3
May 28, 2003
Cross Reference List of IHSSs/PACs
128| 1A 13  {300-128 Oil Burn Pit No. 1
129] 1A 10  |400-129 Building 443 Oil Leak
130] 1 1 900-130 Contaminated Soil Disposal Area East of Bldg. 881
131] 1A 14" 1700-131 Radioactive Site - 700 Area Site #1
132] 1A 9 700-132 Radioactive Site - 700 Area Site #4
133.1] BZ 5 |SW-133.1 Ash Pit 1
133.2| BZ 5 |SW-133.2 Ash Pit 2
133.3] BZ 5 jSW-1333 Ash Pit3
133.4] BZ 5 |SW-1334 Ash Pit 4
133.5| BZ 5 |SW-1335 Incinerator Fagcility
133.6 BZ 5 SW-133.6 Concrete Wash Pad
134N]| 1A 13  {300-134N Lithium Metal Destruction Site
1348} IA 13 |300-134S Lithium Metal Destruction Site
135 1A 8 |300-135 Cooling Tower Blowdown
136.1} 1A 12 1400-136.1 Cooling Tower Pond West of Building 444 (IAG Name: Cooling Tower Pond
Northeast Corner of Building 460)
136.2] A 12 ]400-136.2 Cooling Tower Pond East of Building 444 (IAG Name: Cooling Tower Pond
West of Building 460)
137} 1A 8 |700-137 Cooling Tower Blowdown Buildings 712 and 713 (IAG Name: Cooling Tower
Blowdown Building 774) )
138] 1A 8 |700-138 Cooling Tower Blowdown Building 779
139.1IN(| IA | -8 700-139.1N(a) |Caustic/Acid Spills Hydroxide Tank Area
a) : 4
139.1N(| 1A 8 |700-139.1N(b) [Caustic/Acid Spills Hydroxide Tank Area
‘ b) .
139.18| 1A 8 |700-139.1S Caustic/Acid Spills Hydroxide Tank Area
139.2} 1A 8 |700-139.2 Caustic/Acid Spills Hydrofluoric Acid Tanks
140{ BZ 2  [900-140 Hazardous Disposal Area (IAG Name: Reactive Metal Destruction Site)
. 141} BZ 6 |900-141 Sludge Disposal '
142.1| BZ 6 |NE-1421 Pond A-1
142.2] BZ 6 [NE-1422 Pond A-2
142.3| BZ 6 INE-1423 Pond A-3
142.4] BZ 6 JNE-1424 Pond A-4
142.5| BZ 6 |NE-1425 Pond B-1
142.6| BZ ‘6 |NE-1426 Pond B-2
142.7] BZ 6 (NE-1427 Pond B-3
1428{ BZ| 6 C|NE-1428 Pond B-4
142.9| BZ 6 |NE-1429 Pond B-5
142.10| BZ 5 |SE-142.10 Pond C-1 -
142.11j BZ 5 |SE-142.11 Pond C-2
142.12} BZ 6 |NE-14212 Fiume Pond (IAG Name: Newly Identified Pond A-5)
143 IA ] 6 1700-143 Bldg. 771 Outfall A _
144N| 1A 8  |700-144(N) Sewer Line Overflow (IAG Name: Sewer Line Break)
1448] 1A 8 |700-144(S) Sewer Line Overflow (IAG Name: Sewer Line Break)
1451 1 | - 1 1800-145 Sanitary Waste Line Leak
146.1a) 1A 9 |700-146.1 Concrete Process Waste Tanks 7,500 Galion Tank (31)
146.20f IA 9 700-148.2 Concrete Process Waste Tanks 7,500 Gallon Tank (32)
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May 28, 2003
Cross Reference List of IHSSs/PACs
146.39f 1A 9 |700-146.3 Concrete Process Waste Tanks 7,500 Gallon Tank (34W)
146.44] A 9 700-146.4 Concrete Process Waste Tanks 7,500 Gallon Tank (34E)
146.59 1A 9 700-146.5 Concrete Process Waste Tanks 3,750 Gallon Tank (30)
146.60) 1A 9 700-146.6 Concrete Process Waste Tanks 3,750 Gallon Tank {33)
147.1] 1A 9 700-147.1 Process Waste Line Leaks (IAG Name: Maas Area)
147.2f 1A 12 [{800-147.2 Bldg. Conversion Activity Contamination Area
148 1A 13 {100-148 Waste Spills
149.1] 1A 9 [700-149.1 Effluent Pipe
149.2] IA 9 |700-149.2 Effluent Pipe
150.1( 1A 8 700-150.1 Radioactive Site North of Bualdmg 771 (JAG Name: Radioactive Leak North of
Building 771)
150.2] 1A 8 700-150.2 Radioactive Site West of Buildings 771 and 776 (IAG Name: Radioactive Leak
West of Building 771)
150.3] 1A 8 700-150.3 Radioactive Site Between Buildings 771 & 774 (IAG Name; Radioactive Leak
e Between Buildings 771 & 774)
150.4] IA 8 700-150.4 Radioactive Site Northwest of Building 750 (IAG Name: Radioactive Leak East
of Building 750)
150.5{ 1A 8 700-150.5 Radioactive Site West of Building 707 (IAG Name: Radioactive Leak West of
Building 707) (This is a duplicate of IHSS 123.2.)
150.6] 1A 8 |700-150.6 Radioactive Site South of Building 779 (IAG Name; Radioactive Leak South of
- ‘ Building 779)
150.7) 1A 8 |700-150.7 Radioactive Site South of Building 776 (IAG Name: Radioactive Leak South of
l Building 776)
150.8] IA 8 700-150.8 Radioactive Site Northeast of Building 779 (IAG Name: Radioactive Leak
Northeast of Building 779)
151] 1A 8 |300-151 Tank 262 Fuel Qil Spills
152f 1A 13 {600-152 “{Fuel Oil Tank 221 Spills
153] BZ 2  |900-153 Qil Burn Pit No. 2
154/ BZ | 2 |900-154 Pallet Burn Site
155| BZ 2  |900-155 903 Lip Area
156.1] 1A 14 |300-156.1 Building 371 Parking Lot
156.2} BZ 6 |NE-156.2 Soil Dump Area Between the A and B Series Drainages
157.1] 1A | 13 [400-157.1 Radioactive Site North Area
157.2] 1A 12 {400-157.2 Radioactive Site South Area
158] 1A 13 |500-158 Radioactive Site — Building 551
159] 1A 9 {500-159 Radioactive Site ~ Building 559
160} 1A 14 600-160 Radioactive Site Building 444 Parking Lot
161] .IA 14 1600-161 Radioactive Site - Building 664
- 162] 1A 14 |000-162 Radioactive Site - 700 Area Site # 2
163.1} 1A 8 700-163.1 Radioactive Site 700 Area Site No.3 Wash Area
163.2{ 1A 8 700-163.2 Radioactive Site 700 Area Site No.3 Buried Slab
164.1] 1A 14 |600-164.1 Radioactive Slab from Bldg. 771
164.2] A 14 |800-164.2 Radioactive Site 800 Area Site #2, Building 886 Spllls -
164.3] 1A 14 |800-164.3 Radioactive Site 800 Area Site #2, Building 889 Storage Pad
165] 1A 6 {900-165 Triangle Area
166.1] BZ 6 |NE-166.1 Trench A
166.2| BZ 6 {NE-166.2 Trench B
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Cross Reference List of IHSSs/PACs
166.3] BZ 6 = |NE-166.3 Trench C
167.1] BZ 6 |NE-167.1 Landfill North Area Spray Field
167.2| BZ 6 NE-167.2 Pond Area Spray Field (Center Area)
1673|BZ| 6 NE-167.3 South Area Spray Field '
168" 11 11 {000-168 West Spray Field
169] A 13 {500-169 Waste Drum Peroxide Burial
170 BZ 10  JNW-170 PU&D Storage Yard - Waste Spills
171] 1A 13 |300-171 Solvent Burning Ground
172] 1A 8 000-172 Central Avenue Waste Spill
173 1A 8 900-173 South Dock - Building 991 (IAG Name: Radioactive Site - 900 Area)
174A*| BZ 10 |NW-174A PU&D Yard Container Storage Area
174B*| BZ 10 |NW-174B PU&D Container Storage Facilities
175] 1A 10 |900-175 S&W Building 980 Container Storage Facility
176} 1A 10 |900-176 S&W Contractor Storage Yard
1771 1A 10  (800-177 Building 885 Drum Storage and Paint Storage (IAG Name: Building 885 Drum
. Storage Area)
178| 15 15 |800-178 Building 881 Drum Storage Area
179 15 15  |800-179 Building 865 Drum Storage; refer to OU 15 CAD/ROD)
180f 15| 15 |800-180 Building 883 Drum Storage; refer to OU 15 CAD/ROD)
181] 1A 10 |300-181 Building 334 Cargo Container Area
182| IA 10 |400-182 Building 444/453 Drum Storage Area
183 BZ| 2 |900-183 Gas Detoxification Area
184} 1A 8 900-184 Building 991 Steam Cleaning Area
185| 16 16 |700-185 Solvent Spill
186 1A 13  |300-186 Valve Vault 12
1871 IA 12 |400-187 Sulfuric Acid Spill (IAG Name: Acid Leaks [2]
188 IA 8 |300-188 Acid Leak _
189 1A 12 |600-189 - Nitric Acid Tanks
190] 1A 13 |000-190 Caustic Leak (also referred to as Central Avenue Ditch)
191 1A 13 }400-191 Hydrogen Peroxide Spill :
192] 16 16 |000-192 Antifreeze Discharge
193| 16 16 1400-193 Steam Condensate Leak
194} 16 16 {700-194 Steam Condensate Leak
195 16 16 |NW-195 Nickel Carbonyl! Disposal
196 1A |5 and 16{SW-196 Water Treatment Plant Backwash Pond
1971 16 16 |500-197 Scrap Metal Sites
199) 3 3 |OFF-SITE Off-Site Area 1
- {AREA 1
200 3 3 OFF-SITE Great Western Reservoir
AREA 2. ‘
201 3 3 |OFF-SITE Standiey Lake
AREA 3 , .
202| 3 3 OFF-SITE Mower Reservoir
AREA 4 : -
203| BZ 7 |NW-203 Inactive Hazardous Waste Storage Area
204] 15 15  |400-204 Original Uranium Chip Roaster
205} IA 10  |400-205 Building 460 Sump #3 Acid Side

~ Attachment 3, Page 3-4
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206] 1A 10 |300-206 Inactive D-836 Hazardous Waste Tank
207} 1A 10 |400-207 Inactive 444 Acid Dumpster
208} 1A 10 |400-208 Inactive 444/447 Waste Storage Area
209] BZ 5 SE-209 Surface Disturbance Southeast of Bldg. 881
210] IA 10 |900-210 Building 980 Cargo Container, Unit 16
211] 15 15 |800-211 Building 881 Drum Storage, Unit 26
212] 15 15 |300-212 Building 371 Drum Storage Area, Unit 63
213| 1A 10 |900-213 Unit 15, 904 Pad Pondcrete Storage
214] 1A 10 |700-214 750 Pad Pondcrete & Saltcrete Storage, Unit 25
215 1A 9 700-215 Process Waste Tank T-40, Unit 55.13
216.1} BZ 6 [NE-216.1 East Spray Fields - North Area
216.2] BZ 2 NE-216.2 East Spray Field
216.3] BZ 2 |NE-216.3 East Spray Field ‘ :
217] 15 15 |800-217 Building 881, CN- Bench Scale Treatment, Unit 32
NA| 1A NA . {000-500 Sanitary Sewer System
NA] BZ NA  |000-501 Roadway Spraying
NA] 1A NA  ]000-502 ITS Water Spill (identified in Quarterly 2 as 000-502; reassigned as 900-1310 in
Quarterly 7; the number 000-502 is no longer in use.)
NA] 1A NA |000-503 Solar Pond Water Spill Along Central Avenue
NA] IA NA  |000-504 New Process Waste Lines
NA] 1A NA |000-505 Storm Drains
NA] 1A NA {100-600 Mercury Spill-Valve Vault 124-B, Building 124
NA| 1A NA |100-601 Building 123 Phosphoric Acid Spill
NA} 1A NA |100-602 Building 123 Process Waste Line Break
NA| A NA {100-603 Building 123 Bioassay Waste Spill
NA| BZ NA |100-604 T130 Complex Sewer Line Leaks
NA] 1A NA |100-605 Building 115 Hydraulic Oil Spill
NAJ 1A NA |100-606 Building 125 TCE Spill
NA] IA NA {100-607 Building 111 Transformer PCB Leak
- NA] 1A NA (100-608 Building 131 Transformer Leak
NA| 1A NA {100-609 Building 121 Security Incinerator
NA} 1A NA |100-610 Asbestos Release — Building 123
NA} 1A NA [100-611 Building 123 Scrubber Solution Spill
NA] 1A NA [100-612 Battery Solution Spill - Building 119
NA| BZ NA (100-613 Asphalt Surface in Lay-down Yard North of Building 130 (identified as 000-501
in Quarterly 4; reassigned as 100-613 in Quarterly 7).
NAj IA NA |300-700 Scrap Roofing Disposal
NAl 1A"] NA {300-701 Sulfuric Acid Spill — Building 371
NA| 1A NA  {300-702 Pesticide Shed
NA} 1A NA [300-703 Building 331 North Area
NA} 1A NA 1300-704 Roof Fire, Building 381
NA] (A NA  |300-705 Potassium Hydroxide Spill North of Building 374
NA| 1A NA |300-706 Evaporator Tanks North of Building 374 -~
NA] 1A NA |300-707 Sanitizer Spill
NA! A NA 1300-708 Transformers North of Building 371
NA| 1A NA ]300-709 Transformer Leak 334-1
NA| A NA 1300-710 Gasoline Spill North of Building 331
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NAl 1A NA  1300-711 Nickel-Cadmium Battery Acid Spill Outside of Building 373
NA] 1A NA |300-712 0.5-Gallon Antifreeze Spilled by Street Sweeper Outside of Building 373
NA| 1A NA |300-713 Caustic Spill North of Building 331
NA] 1A NA |300-714 Laundry Waste Water Spill from Tank T-803, North of Buﬂding 374
NA[ 1A | NA [300-715 Battery Acid Spill
NA] 1A NA  1400-800 Transformer 443-1
NA[ (A NA [400-801 Transformer, Roof of Building 447
NA] 1A NA  1400-802 Storage Area, South of Building 334
NA] 1A NA {400-803 Miscellaneous Dumping, Building 460 Storm Drain
NA] 1A NA  [400-804 Road North of Building 460
NA] IA NA  {400-805 Building 443 Tank #9 Leak
NA| (A NA {400-806 Catalyst Spill, Building 440
NA| 1A NA  |400-807 Sandblasting Area
NA] 1A NA j400-808 Vacuum Pump Leak - Building 442
NA! 1A NA ]400-809 Oil Leak - 446 Guard Post
NA} 1A NA 1400-810 Beryllium Fire - Building 444
NAJ IA NA {400-811 Transformer 443-2, Building 443
NA] 1A NA |400-812 Tank T-2 Spill in Building 460
NA| 1A NA 1400-813 RCRA Tank Leak in Building 460
NA| 1A NA [400-814 Air Conditioner Compressor Release, Bldg. 444 Roof
NAL. 1A NA |400-815 RCRA Tank Leak in Building 460
NA| 1A NA {400-820 Central Avenue Ditch Soil Spreading (identified in Quarterly 6 as 400-820,
reassigned as 600-1004 in Quarterly 7; the number 400-820 is no longer in
use).

NA[ 1A N/A  [500-900 Transformer Leak — 515/516
NA] 1A N/A  [500-901 Transformer Leak — 555
NA| JA N/A  }500-902 {Transformer Leak — 559
NA| 1A NA  1500-903 RCRA Storage Unit #1
NA] 1A NA {500-904 Transformer Leak — 223-1/223-2
NA| 1A NA  1500-905 Transformer Leak — 558-1
NA{ 1A NA  {500-906 Asphalt Surface Near Building 559
NA] IA NA |500-907 Tanker Truck Release of Hazardous Waste from Tank 231B
NA] 1A NA |500-908 Oil Released from Air Compressor
NA| 1A NA [500-909 Release of Spent Photographic Fixer Solution
NA] A NA 1600-1000 Transformer Storage Building 662
NA| 1A NA  |600-1001 ~ |Temporary Waste Storage Building 663
NA] 1A NA 1600-1001(a) Waste Oil Identified in PAC-1001
NA| 1A NA 1600-1002 Transformer Storage - West of Building 666
NA] 1A NA |600-1003 Transformers North and South of 661-675 Substation
NA| 1A NA |600-1004 Central Avenue Ditch Cleaning Incident (formerly identified as 400-820)
NAj, A NA |600-1005 Former Pesticide Storage Area :
NA| IA NA {700-1100 French Drain North of Building 776/777
NA] 1A NA |700-1101 Laundry Tank Overflow - Building 732 . -
NA| 1A NA |700-1102 Transformer Leak — 776-4
NAL 1A NA  |700-1103 Leaking Transformers - Building 707
NA| 1A NA  1700-1104 Leaking Transformers - Building 708
NA| 1A NA ]700-1105 Transformer Leak - 779-1/779-2
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NAl 1A NA |700-1106 Process Waste Spill - Portal 1
NA| 1A NA [700-1107 Compressor Waste Oil Spill - Building 776
NAl 1A | - NA {700-1108 771/774 Footing Drain Pond
NA] 1A NA {700-1109 Uranium Incident - Building 778
NA[ 1A NA |700-1110 Nickel Carbonyl Burial West of Building 771
NA| 1A NA |700-1111 Leaking Transformer - Building 750
NAj 1A NA [700-1112 Leaking Transformer - 776-5
NA| 1A NA |700-1113 Water Released from 207C Solar Evaporation Pond
NAj 1A NA |700-1114a Release During Liquid Transfer Operations from Bldg. 774
NA| (A NA [700-1114b Release During Liquid Transfer Operations from Bldg. 774
NA| 1A NA |700-1115 Identification of Diesel Fuel in Subsurface Soils
NAl 1A NA |700-1116 Leaking Transformer South of Building 776
NA} 1A NA |700-1117 Building 701 Water Line, Soil Put-back
NA] 1A NA  1800-1200 Valve Vault 2
NA| 1A NA [800-1201 Radioactive Site South of Building 883
NA] 1A NA |800-1202 Sulfuric Acid Spill, Building 883
NA| 1A NA |800-1203 Sanitary Sewer Line Break Between Buildings 865 and 886
NAj 1A NA |800-1204 Building 866 Spills
NA| 1A NA |800-1205 Building 881, East Dock
NA} 1A NA |800-1206 Fire, Building 883
NA] 1A NA  |800-1207 Transformer 883-4
NA] IA | NA 1{800-1208 Transformer 881-4
NA| IA NA {800-1209 Leaking Transformers, 800 Area
NA] 1A NA [800-1210 Transformers 865-1 and 865-2
NA| 1A NA |800-1211 Capacitor Leak, Building 883
NA] IA NA |800-1212 Building 866 Sump Spill
NA] 1A NA [900-1300 RO Plant Siudge Drying Beds
NA| 1A NA [900-1301 Building 991 Enclosed Area
NA] 1A NA |900-1302 Gasoline Spill
NA} 1A NA {900-1303 Natural Gas Leak
NA] 1A NA ~|900-1304 Chromic Acid Spill - Building 991
NA( 1A NA |{900-1305 Building 991 Roof
NA] 1A NA |900-1306 Transformers 991-1 and 991-2
NA| 1A NA {900-1307 Explosive Bonding Pit
NA| 1A NA |900-1308 Gasoline Spill Outside of Building 980
NA| BZ NA .1900-1309 OU 2 Field Treatability Unit Spill
NA| 1A NA [900-1310 ITS Water Spill (identified as 000-502 in Quarterly 2; reassigned 900-1310 in
‘ Quarterly 7)
NA] 1A NA |900-1311 Septic Tank East of Building 991
NA| 1A NA |900-1312 0OU-2 Water Spill
NA{ 1A NA |900-1313 Seep Area Near OU-2 Influent
NA| 1A NA [900-1314 Solar Evaporation Pond 207B Siudge Release
NA| 1A NA  1900-1315 Tanker Truck Release on East Patrol Road, North of Spruce Ave.
NA| BZ| NA |900-1316 Elevated Chromium (total) Identified During Geotechnical Drilling
NA! 1A NA 1900-1317 Soil Released from Wooden Crate in 964 Laydown Yard
NA| 1A NA 1900-1318 Release of FOO1 Listed Waste Water to Soil (identified as 900-1307 in Annual
1997; reassigned 900-1318 in Annual 1998) .
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NA| BZ NA [NE-1400 Tear Gas Powder Release
NA| BZ NA  INE-1401 NE Buffer Zone Gas Line Break
NA] BZ NA |NE-1402 East Inner Gate PCB Spill
NA] BZ NA |NE-1403 Gasoline Spill - Building 920 Guard Post
NA| BZ NA |NE-1404 Diesel Spill at Pond B-2 Spillway
NA| BZ NA  INE-1405 Diesel Fuel Spill at Field Treatability Unit (identified as NE-1404; reassigned
: NE-1405 in Quarterly 7)

NA] BZ NA [NE-1406 771 Hillside Sludge Release
NA| BZ NA [NE-1407 OU 2 Treatment Facility
NA| BZ] NA |NE-1408 OU 2 Test Well (formerly NE-1406)
NA| BZ NA INE-1409 Modular Tanks and 910 Treatment System Spill (formerly 000-503)
NA| BZ | NA |NE-1410 Diesel Fuel Spill at Field Treatability Unit
NA| BZ NA INE-1411 Diesel Fuel Overflowed from Tanker at OU 2 Field Treatability Unit

- NA|] BZ NA [NE-1412 Trench T-12 Located in QU 2 East Trenches
NA| BZ NA |NE-1413 Trench T-13 Located in OU 2 East Trenches
NA| BZ NA  |NW-1500 Diesel Spill at PU&D Yard (formerly NW-175)
NA| BZ NA |NW-1501 Asbestos Release at PU&D Yard (formerly NW-176)
NA| BZ 7 NW-1502 improper Disposal of Diesel-Contaminated Material at Landfill (formerly NW-

177

NA] BZ 7 NW-1503 Implraper Disposal of Fuel-Contaminated Material at Landfill
NA| BZ 7 NW-1504 Improper Disposal of Thorosilane-Contaminated Material at Landfill
NA{ BZ | NA INW-1505 North Firing Range
NA| BZ NA |SE-1600 Pond 7-Steam Condensate Releases
NA| BZ NA |{SE-1601 Pond 8 - Cooling Tower Discharge Releases
NA| BZ NA (SE-1602 East Firing Range .
NA| BZ | NA |SW-1700 Fuel Spill into Woman Creek Drainage
NA] BZ 5 SW-1701 Recently identified Ash Pit
NA| BZ 5 |SW-1702 Recently Identified Ash Pit
NA| 1A NA |UBC-122 Building 122 (UBC-122)
NA| 1A NA |UBC-123 Building 123 (UBC-123)
NA| IA NA JUBC-125 Building 125 (UBC-125)
NA! JA NA JUBC-331 Building 331 (UBC-331)
NA| 1A NA {UBC-371 Building 371 (UBC-371)
NA| 1A NA |UBC-374 Building 374 (UBC-374)
NA} 1A NA JUBC-439 Building 439 (UBC-439)
NA! 1A NA |UBC-440 Building 440 (UBC-440)
NA] 1A NA {UBC-441 Building 441 UBC-441)
NA] 1A NA |UBC-442 Building 442 (UBC-442)
NA! 1A NA |UBC-444 Building 444 (UBC-444)
NA| |1A NA |UBC-447 Building 447 (UBC-447)
NA| 1A NA JUBC-528 Building 528 (UBC-528)
NA] 1A NA - |UBC-559 Building 559 (UBC-559) : :
NAJ 1A NA |UBC-701 Building 701 (UBC-701) v -
NA] 1A NA |UBC-707 Building 707 (UBC-707)
NA} 1A NA |UBC-731 Building 731 (UBC-731)
NA} 1A NA |UBC-770 Building 770 UBC-770)
NA} 1A NA |UBC-771 Building 771(UBC-771)
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NA{ 1A NA |UBC-774 Building 774 (UBC-774)

NA] 1A NA |UBC-776 . |Building 776 (UBC-776)

NA] [A NA JUBC-777 . Building 777 (UBC-777)

NA| IA NA |UBC-778 Building 778 (UBC-778)

NA| 1A NA |UBGC-779 Building 779 (UBC-779)

NA| 1A NA |UBC-865 = Building 865 (UBC-865)

NA! 1A NA |UBC-881 Building 881 (UBC-881)

NA| 1A NA |UBC-883 Building 883 (UBC-883)

NA} 1A NA |UBC-886 Building 886 (UBC-886)

NA] 1A NA . |UBC-887 Building 887 (UBC-887)

NA| 1A NA |UBC-889 Building 889 (UBC-889)

NA| 1A NA |UBC-991 Building 991 (UBC-991)

Notes:

1. NA - Not Applicable
2. IHSS 198 was deleted in 1990.
3. PAC 000-502 was renamed PAC 900-1310. Therefore, PAC 000-502 is no longer used.
4. PAC 400-820 was renamed PAC 600-1104. Theretore, PAC 400-820 is no longer used.
5. * Denotes IHSSs that are RCRA units per the Historical Release Report (See RFCA Attachment 12 for reference.)
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Final RFCA
Attachment 4
May 28, 2003
ENVIRONMENTAL RESTORATION RANKING

A prioritized list of Environmental Restoration (ER) locations was originally developed to select the top

priority locations for remediation. Effective with the March 21, 2000 update to RFCA, the ER Ranking was
determined by the RFCA Parties to no longer be the sole source for identifying the remedial action
sequence. Instead, the Parties recognized that future remedial actions should be based on opportunity and
decontamination and decommissioning (D&D) schedules. The preparation and annual updating of an ER
Ranking list was appropriate in the early years of conducting accelerated actions at Rocky Flats when the
site closure baseline was under development. However, there is now a detailed baseline and schedule for
closing the entire site that addresses the sequencing of D&D and ER projects, and therefore, the RFCA
Project Coordinators believe that subsequent revisions are unlikely. The ER Ranking was most recently
updated in September 2001. That version is included in this updated attachment. The RFCA Parties have
determined that this will be the last update.

" Attachment 4, Page 4-1
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List of Repositories

. Rocky Flats Reading Room

Front Range Commumty College berary
3645 W. 112™ Avenue

Westminster, Colorado 80030

(303) 469-4435

Colorado Dcpartmcnt of Public Health and Envxronmcnt_ '

Rocky Flats Reading Room

~¢/o RFCA Project Coordinator

Hazardous Materials & Waste Management Division
4300 Cherry Creek Drive South
Deriver, Colorado 80246-1530

(303) 692-3367

(800) 886-7689

U.S. Environmental Protection Agency, Region VIII -
Supcrfund Records Center ,

999 18™ Street

Denver, Colorado 80202-2466

(303) 312-6473 -
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. List of Addresses

Environmental Protection Agency. Region VI
ATTN: Rocky Flats iject Manager, EPR-FF
18" Street, Suite 500 :

Denver, Colorado 80202~2466

RFCA Project Coordinator
Colorado Department of Public Health and Envxronmcnt

" 4300 Cherry Creek Drive South
. Denver, Colorado 802461530

RFCA Project Coordinator

United States Department of Energy
Rocky Flats Field Office

10808 Highway 93, Unit A-

Golden, Colorado 80403-8200

.. Attachment I1,Page1l-1



~ ATTACHMENT 12

 RFCA DOCUMENTS INDEX © -

47:7,/4//



Final RFCA
Attachment 12
May 28, 2003
RFCA Documents Index
1. Site Quality Assurance Program (QAP), Rev. 1, Kaiser-Hill Company L.L.C., effective

February 2, 1996; as updated.

2. U.S. Department of Energy, Historical Release Report for the Rocky Flats Plant, Volumes I
and I1, June 1992; as updated. .

3. Existing ER Standard YOpcrating Procedures.

4. U.S. Department of Energy, Rocky Flats Site-wide Integrated Public Involvement Plan,
U.S. Department of Energy, March 1998; as updated.

'S, Treatability Study Work plans listed in the Administrative Record.

- 6. Site Health and Safety Progmm Manual EG&G Rocky Flats Inc., (Adopted by Kaiser-Hill
Company, L.L.C. in July 1995) September 30, 1995 (Or most cument version). )

7. U.S. Department of Energy, Final Plan for Prevention of Contaminant Dispersion, Fobruary
1992.
8. US. Departmcnt of Energy, Background Geochemical Characterization Report Rocky
Flats Plant, September 30, 1993. A

9. Final Treatability Studies Plan, Volumes I and II, August 1991. Approved by EPA on
October 22, 1991.

10. Final resolutions of previous dlsputes that are relevant to implementation of RECA. The
Administrative Record shall be reviewed for such resolutions, and this list will be updated -

accordingly.

- 11.US. Departmcnt of Energy, Rocky Flats Envxronmcntal Technology Site, Integrated
Momtonng Plan FY98/FY99, October 1998; as updated ' _

12. US. Dcpartmcnt of Energy, Decommissioning Program Plan, Rocky Flats Environmcntal
Technology Site, Golden, Colorado, October 8, 1998. Approved by CDPHE on November
4, 1998. Approved by EPA on November 12, 1998; as updated. »

13. U.S. Department of Energy, Final Surface Water Remedial Action Objectives Technical
Memorandum, August 20, 2002. Approved by CDPHE and EPA on September 17, 2002. ~

J14.U. S Department of Energy, Final Work Plan for the Development of the Remedial
Investigation and Feasibility Study Report for the Rocky Flats Technology Site, March 11,
2002. Approved by CDPHE on March 19, 2002 and approved by EPA on March 25, 2002.

_Attachment 12, Page 12-1
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15. U.S. Department of Energy, Final 1997 Integrated Water Management Plan for the Rocky

Flats Environmental Technology Site, A Working Group, February 1998 (RF/RMRS~97-
078.UN).

16.US. Department of Energy, Rocky Flats Environmental Technology Site Natural Resource

Management Policy, Rev. 0 September 30, 1998.

CAD/RODs

1.

U.S. Department of Energy, Corrective Action Decision/Record of Decision, Operable Unit
1, Rocky Flats Environmental Technology Site, Golden, Colorado, February 1997
Approved March 1997

U.S. Department of Energy, Final Major Modification to OU 1 881 Hillside Area

. CAD/ROD dated January 5, 2001. Approved February 2001.

U.S. Department of Energy, Corrective Action Decision/Record of Decision, Operable Unit

~ 3, Rocky Flats Environmental Technology Site, Golden, Colorado, April 1997. Approved

June 1997.

U.S. Department of Energy, Corrective Action Decision/Record of Decision, Operable Unit
11: West Spray Field, Rocky Flats Environmental Technology Site, Golden, Colorado,

- September 1995. Approved October 1995.

. ) . ) 3 :
U.S. Department of Energy, Corrective Action Decision/Record of Decision, Operable Unit
15: Inside Building Closures, Rocky Flats Environmental Technology Site, ‘Golden,
Colorado, September 1995. Approved October 1995.

U.S. Department of Energy, Corrective Action Decision/Record of Decision, Operable Unit:
16: Low Priorities Sites, Rocky Flats Environmental Technology Site, Golden, Colorado,

August 1994. Approved October 1994.

Decontamination and Decommissioning (D&D)

1.

U.S. Department of Energy, Building 123, Proposed Action Memorandum, Rocky Flats
Environmental Technology Site, Golden, Colorado, August 1997. Approved by CDPHE

on August 25, 1997.

U.S. Department of Energy, Final Close-out Repott for Building 123 Decommissioning
Project as Required by RFCA, Revision 0, September 1998. Revision 1, February 1999.

" Approved by CDPHE on March 10, 2000.

U.S. Department of Energy, B37 1/374 Closure PrOjCCt Decommissioning Operations Plan ’
(DOP), Rocky Flats Environmental Technology Site, Golden, Colorado, March 26, 2001.
Approved by CDPHE on March 29, 2001.

p
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4.

10.

11.

- 12,

U.S. Department of Energy, B707 Closure Project DOP, Rocky Flats Environmental
Technology Site, Golden, Colorado, December 21, 2000. Approved by CDPHE on

January 18, 2001.

U.S. Department of Energy, Building 771/774 Closure Project Decommissioning
Operations Plan, Rocky Flats Environmental Technology Site, Golden, Colorado,
December 1998. Approved by CDPHE on January 11, 1999. )

U.S. Department of Energy, Building 776/777 Closure Project Decommissioning
Operations Plan, Rocky Flats Environmental Technology Site, Golden, Colorado,
November 3, 1999. Approved by CDPHE on November 5, 1999. :

U.S. Department of Energy, Decommissioning _Operationé Plan for the 779 Cluster Interim _

Measure/Interim Remedial Action, Rocky Flats Environmental Technology Site, Golden,
Colorado, February 1998. Approved by CDPHE on February 6, 1998.

U.S. Department of Energy, Decommissioning Closeout Report for the Building 779
Closure Project, April 1, 2000. Approved by CDPHE on January 26, 2001.

U.S. Depaxtment of Energy, Building 886 Cluster Closure Project Interim Measure/Interim
Remedial Action, Rocky Flats Environmental Technology Site, Golden Colorado, July 30,

1998 Approved by CDPHE on August 3, 1998.

U.S. Department of Energy, Closeout Report for the Buxldmg 980 Cluster, Revision 0

October 9, 1997.

U.S. Department of Energy, Sampling and Analysis Plan for the Decontamina{tion &
Decommissioning Monitoring of Buildings 991, 559, and 881. Approved by CDPHE on

June 21, 2001.

Us. Departinent of Energy, the Decontamination and Decommissioning (D&D)
Characterization Protocol, November 20, 1998. Revision 3, Aprll 23,2001 approved by

CDPHE on April 10, 2001.

" Note: Appendix D of this report is the Reconnaissance Level Chdraeterizntion Plan,

13.

14.

Revision 0, April 23, 2001. Approved by CDPHE on-April 10, 2001.

u.s. Departrnent of Energy, the Site-Wide Pre-Demolition Survey Plan, Revisiont(‘)r,' March

23, 2001. Approved by CDPHE on April 10, 2001.

U.S. Department of Energy, Proposed Action Memorandum (PAM) for Decommlssmnmg
Building Cluster 980 (B980), Revision 0, Rocky Flats Environmental Technology Site,
Golden, Colorado, August 15, 1997. Approved by CDPHE on.August 25, 1997.

Fas
A
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D&D RSOPs

1.

1.

U.S. Department of Energy, RFCA Standard Operating Protocol (RSOP) for Recycling
Concrete, Rocky Flats Environmental Technology Site, Golden, Colorado, September 28,
1999. Approved by CDPHE and EPA on October 18, 1999.

U.S. Department of Energy, RFCA Standard Operating Protocol for Facility
Disposition, Rocky Flats Environmental Technology Site, August 14, 2000.
Approved by EPA and CDPHE on October 5 ZOOO

" US. Department of Energy, RSOP for Facility Component Removal, Size Reductlon

and Decontamination Activities, Rocky Flats Environmental Technology Site,
Golden, Colorado, February 4,2001." Approved by EPA and CDPHE on February 22,

2001. .

ER IM/IRAs

U. S Department of Energy, Final Interim Measures/Interim Remedial Actxon Decision
Document for Rocky Flats Industrial Area, Rocky Flats Environmental Technology Site,
Golden Colorado November 1994. -

U S. Department of Energy, perable Unit 4 Solar Evaporatxon ‘Ponds Interiin

: Measures/[ntenm Remedial ActionDecision Document, Rocky Flats Environmental
Technology Site, Golden, Colorado, Apnl 1, 1992. Approved by CDPHE and EPA on

- April 6, 1992.

R

U.S. Department of Energy, Interim Measures/Interim Remiedial Action Plan and Decrsxon
Document, 881 Hillside Area, Operable Umt No. 1, Rocky Flats Plant, Golden Colorado

January 1990.

U.S. Department of Energy, Fmal Surface Water Interim Measures/Interim Remedial
Action PlanlEnv1ronmental Assessmenit and Decision Documént South Walnut Creek
Basin, Rocky Flats Plant Golden, Colorado, March 1991. Approved by CDH onJ anuary

28, 1990.

NOTE: The last two IM/IRA references (January 1990 IM/IRA for the 881 Hillside
and the OCtober 1994 IM/IRA for the South Walnut Creek Basm) were adnumstratxvely ]

combined in May 1995. CDPHE and EPA approved the consohdatlon of the treatment
facilities in a letter dated September 14, 1995. h

U.S. Department of Energy, ModlﬁcauOn to the Final Surface Water Interim Remedial
Action Plan Environmental Assessment and Decision Document South Walnut Creek

Basin dated October 11, 1994. Approved by EPA on July 11, 1997.

Attachment 12, Page 12-4



~::,,\.a /

Final RFCA
Attachment 12
May 28, 2003

6.

10.

U.S. Department of Energy, Termination of the Surface Water Interim Remedial Action
Plan Environmental Assessment and Decision Document South Walnut Creek Basin dated

October 1994. Approved July 28, 1998.

U.S. Department of Energy, Major Modification to the Interim Measures/Intenm Remedial
Action Plan and Decision Document, 881 Hillside Area Operable Unit No 1, dated January

1990. Conditionally approved by EPA on August 27, 1997.

U.S. Department of Energy, Final Mound Site Plume Decision Document, Major
Modification to the Final Surface Water Interim Measure/Interim Remedial Action
Plan/Environmental Assessment and Decision Document for South Walnut Creck March
1991, Revised Octobet 1994, Rocky Flats Environmental Technology Site, Golden,
Colorado, September 30, 1997. Approved by EPA in September. 1997 :

U.S. Department of Energy, Interim Measure/Interim Remedial Action Decision |
Document, National Conversion Pilot Project, Stage II, Rocky Flats Field Office, Golden

Colorado, March 30, 1995.

) NOTE Although this IM/IRA is regulated under RFCA, the IM/IRA prov1des that the
activities conducted under the IM/IRA shall not become regulatory lmlestones
Further, the National Conversion Pilot Project work is funded in accordance wuh a
Cooperative Assistance Agreement, and not though normal RFETS budget planning.
The work bemg done under this IM/IRA ceased upon expuatmn of the funds prov1ded

~ under the Cooperatlve Assistance Agreement for Stage I. The IM/IRA woﬂ( wasnot
mcluded in the Integrated Sitewide Baselme A oL

U.S. Department of Energy, Corrective Action Management Unit Interim Measure/Intenm -
Remedlal Action Decision Document and, Application Support Document for -

" Containérized Storage at the Rocky Flats Environmental Technology Site, Golden

11.

Colorado, Final, August 1997. Approved by CDPHE on August 28, 1997.

U S. Department of Energy, ( Coxrectlve AQuon Management Umt Intemn MeasureJIntenm
Remedial Action Decision Document and Apphcatxon Support Document for Bulk Storage

~ atthe Rocky Flats Environmental Technology Site, Golden, Colorado, Final, August 1997.
: Appmved by CDPHE on August 28, 1997.

12. U S Department of Energy, Interim Measure/Interim Remédial. Actlon for the Solar Ponds

Plume Remediation Project, Rocky Flats Env1ronmental Site, Golden Colorado J une 11,
1999. Approved by CDPHE on June 11 1999,

ER PAMs.

1

Us. Department of Energy, Proposed Actlon Memorandum Hotspot Removal Rocky Flats
Plant Operable Unit 1, Rocky Flats Plant, Golden, Colorado, September 1994. e

_ Attachment 12, Page12-S i
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2.

U.S. Depaﬂmcnt of Energy, Final Proposed Action Memorandum Remediation of
Polychlorinated Biphenyls, Rocky Flats Environmental Technology Site, Golden,

Colorado, May 1995. "Approved by CDPHE on June 21, 1995.

U.S. Department of Energy, Proposed Action Memorandum Passive Seep Collection and
Treatment System for Operable Unit 7, December 1994. Approved by CDPHE and EPA

on December 8, 1994.

- U.S. Department of Energy, Modified Proposed Action Memorandum Passive Seep.

Collection and Treatment System for Operable Unit 7, Rocky Flats Environmental
Technology Site, Golden, Colorado, June 1995. Approved by CDPHE on June 26, 1995.

U.S. Department of Energy, Modified Proposed Action Memorandum Passive Seep
Collection and Treatment System for Operable Unit 7, July 6, 1998, Approved by EPA on

July 24; 1998.

U.S. Department of Energy, Final Proposed Action Memoranduin for the Remediation of
Individual Hazardous Substance Site 109, Ryan’s Pit, Rocky Flats Environmental .
Technology Site, Golden, Colorado, August 24, 1995. Approved by CDPHE on August 9,

1995.

U.S. Department of Energy, Final Proposed Action Memorandum for the Remediation and
Draft Modification of Colorado Hazardous Waste Corrective Action Section of the
Operating Permit for Rocky Flats Environmental Technology Site: Golden, Colorado,
October 1995. (Associated with storage and treatment of contaminated soil from expedited

cleanup activities at IHSS 109, Ryan’ s Pit, OU 2). Revision 3, dated August 30, 2001.

U.S. Department of Enérgy, Proposed Action Memorandum Remediation for the
Contaminant Stabilization of Underground Storage Tanks, Rocky Flats Environmental
Technology Site, Golden, Colorado April 6, 1996. Approved by CDPHE and EPA on

May 15, 1996.

U.S. Department of Energy, Proposed Action Memorandum for the Source Removal at
Trenches T-3 and T4, THSSs 110 and 111.1, Rocky Flats Environmental Technology Site,
Golden, Colorado, August 24, 1995 and revised April 9, 1996. Approved by EPA on April

30, 1996."

10.USS. Department of Energy, Final Proposed Action Memorandum for the Source Removal

at the Mound Site, IHSS 113, Revision 0, Rocky Flats Environmental Technology Site,
Golden, Colo_rado, February 3, 1997. Approved by EPA in February 1997.

11. U.S. Department of Energy, Final Proposed Action Memorandum for the Source Removal

at Trench 1, IHSS 108, Rocky Flats Environmental Technology Site, Golden, Colorado,
July 1997. Approved by EPA on August 27, 1997.

Attachment 12, Page 12-6
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12. U.S. Department of Energy, Final Proposed Action Memorandum for the East Trenches

Plume, Rocky Flats Environmental Technology Site, Golden, Colorado, February 4, 1999,
Approved by EPA in February 1999. -

13. U.S. Department of Energy, Proposed Action Memorandum of the Solar Evaporation
Ponds, Rocky Flats Environmental Technology Site, Golden, Colorado, May 2003.
Approved by CDPHE on May 22, 2003. ,

ER RSOPs

1. US. Department of Energy, RSOP for Soil and Asphalt Management Rocky Flats
Environmental Technology Site, Golden, Colorado, August 3, 2001. Approved by

EPA and CDPHE on August 28,2001.

2. US. Department of Energy, Envxronmental Restoratlon RFCA Standard @peratmg

Protocol (ER RSOP) for Routine Soil Remediation, Rocky Flats Environmental |
Technology Site, January 2002.. Approved by CDPHE on January 11, 2002.
Approved by EPA on March 15, 2002, . __

- ER Sampling énd Analysis‘ Plans (SAPs)

1. U.S.Department of Energy, Industrial Area Sampling and Analysxs Plan, Rocky Flats E
Environmental Technology Site, Golden Colorado June 2001 Approved by

CDPHE on June 18, 2001

2. T U.S. Department of Energy, Buffer Zone Sampling and Analy31s Plan, Rocky Flats
Environmental Technology Site, Golden, Colorado, June 2002. Approved by EPA on

March 13, 2002.
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APPENDIX 2

PROPOSED PQLS FOR RFCA ATTACHMENT 5, TABLE 1




Tabfe1 - Surface Water Action Levels & Standards wnth Proposed PQL

CAS | Standards and Temporary
Reference | Action Levels [a] Basis Modiﬁcapms fc} PQLs {d} PrOposed POL
Analyte Number (mgh) {b] ~ (mgh) . “(mg/L) {mgh)
Acenaphthylene  _ | 208968 2.80E-06 W4F 1.00E-02 No'Change (N/C) .
Acrylonitrite 107-13-1 5.90€-05 WiF 5.00E-03 N
Alddn 309:00-2 1.30E-07 WiF 1.00E-04 NC
Arsenic, fotal recoverable 7440-38-2 1.80E-05 W+F 5.00£-03
Benzidine = 92-87-5 120607 WeF 1.00E-02 5.00E-02
alpha-BHC 319846 3.90E06 Wk 5.00605 NIC
“beta-BHC 319857 1.40E-05 Wik 5.006-05 6.00E-05-
Bonzo(ajanthracene 56563 “4.40E-06 WiF 100602 “N/C
Benzo(a)pyrene 50-32-8 4.40E-06 W+ 200604 1.00E-02
Benzo(b)fivoranthene | 205-99-2 4.40E-06 W4 1.006-02 NC
Benzo(g,h,perylene 191:24-2 - 4.40E-06 W4F " 1.00E-02 N/C
Benzo(k)iuoranthene 207-08-9 4.40E-06 WaiF 1.00602 NC
Bromodichioromethane | .- 75274 5.606-04 WiF . 1.00603 NC
Carbon totrachlonide -~ ~ | 56235 | 2.506-04 WA 5.00E03 100603 "NIC
Chiordane T [ 5103719 |  2.10E06 . Wk 1.00603 ~5.00E-05
Dis(2-Chiorostiyl)ether — | 111444 | 3.10E-05. WiF 1.00602° NG
Chioropyifos = - |- 2921-88-2 "4.10E-05 AL 1.00604 NC
~Chromium Vi, dissolved 18540-29-9 1.10E-02 VS ] 2.00E02
~Ciysens 218019 4.40E-06 W+F 1.006-02 NG
4,400 72548 "8.30E07 Wi 1.00E-04 110604
4,4-DDE 72559 "6.90E07 .- WaF 1.006-04 . NG
44001 50293 5.90E-07 WaF 1.00E04 | - 1.20E-04
Demeton 8065483 1.00E04 AL 700603 NG
Dibenzofa hjanthracene, 5370-3 4.40E-06 W4k 1.006-02 TNC
1,2-Dibromo-3-chiofopropane | 96-12-8 - 5.006-04 WS 1.006-03. NG
3,3-Dichlorobenzidine 91941 “3.906-05 WaF - 1.006-02 2.00E-02
©  1,2-Dichloroethane 107-06-2 3.80E-04 W+F, WS 5.00£-03 1.00E-03 N/C
1,2-Dichloropropane 78875 5.20E-04 W4E, WS ' 1.006-03 NG .
Dietdrin _ 60-57-1 1.40E-07 WF T00E-04 NC
4,6-Dinitro-2-methyiphenol 534-52-1 2.70E-03 WiE, WS 5.00E-02 NC
2 4-Dinitrophenol §1-265 1.40E-02 W+F, WS 5.006-02 NC
2 4-Dinttrotoluene 121142 1.106-04 W4F, WS 1.00E-02 NC
Dioxin {2,3,7,8 TCDD) 1746-01-6 1.30E-11 WaF 1.00E-05
1,2-Diphenythydrazine - 122-66-7 4.00E-05 W4F 1.00E-02
Endosuifan sulfate 1031-07-8 6.60E-05 AL 1.00E-04 7.00E-04
Endrin (technical) 72-20-8 3.60E-05 AL 1.00E-04 NG
Ethylene dibromide [1,2- 106-93-4 5.00E-05 WS - 1.00E-03
Dibromomethane]
bis(2-Ethylhexyl)phthalate 117-81-7 - 1.80E-03 - - W+F 1.00E-02 N/C
Guthion 86-50-0 1.00E-05 AL 150603 |  200E03 |
Heptachlor 7644-8 2.10E-07 W4+F 6OOE05 | NG
Heptachlor epoxido 1024573 1.00E-07 WiF 500EQ5 |  BO0EDS |
Hexachiorobenzene 18741 7.50€-07 WeF tooko2 | ~ NC
Hexachlorobutadiene 87683 9.30E-03 AL 1.00E-02 NC




SV

)

N

Tab|e1 - Surface Water Action Levels & Standards wrth Proposed PQL (continued)

Haxachlorocyclohexane, 608-73-1 1.20E-05 W+F 2.00E-04 N/C
. Technical | v
Hexachlorocydlopentadiens | 77-47-4 5.00603 AL 1.00602 NG
Hexachlorosthane - 67-72-1 700603 | WaF, WS 1.00E-02 NG
Indeno(1,2,3-6d)pyrend 193-36°5 440506 WaF 1.006-02 NG
Malathion 121-754 1.006-04 AL 2.00E04 2.00E03
Mercury, total 7439976 1.00€-05 G 1.00E-03. 1.00E04
Mathoxychior - 72435 3.006-05 AL 5.00E-04 1.80E-03
Micox 2385-85-5 1.00€-06 AL 1.00E-04 | NG
~ Nitrobenzeno 96953 3.50E-03 WaF, WS 1.00E-02 NIC
Nitrosodibutylamine N 924-16-3 6.40E-06 W+f - 1.00E-02 N/C
Nitrosodiethytamine N 55165 8.00E07 WaF 1.00602° Z.00E-02
“Nirosodimethylamine N 62759 6.90E07 WAF T:00E-02 20602
“n-Nitrosodiphenylamine 86-30-6 5.006-03 WaF 1.00602 NC
n-Nitrosodipropylamine 621-647 5.006-06 Wik 1.006-02 NC
Nitrosopyvrolidine N 930552 . 1.606-05 WeF T.006:02 4.00E-02
PCBs . 1336963 | 1.706-04 WaF 100602 NC
" Parathion 56362 1.306-05 AL N 1.006-02
Pentachiorobonzone 606935 |  8.50603 WeF 100602 NG
~Pentachiorophendl 87-865 280604 WaF 5.00602 e
Phenantvéne 85016 2.80E06 Wit 100602 NC
Silver, dissolved 7440224 | G.OOE-04 WS 500603 0EG3
Simazine 122349 400E03 WS 7.006-04 1.00603
1.2.4,5 Tetrachioroberzene | 95943 210603 WS 1.00602- NIC
1,122 Tetrachioroethane 79345 170604 WF 1.00E-03 NG
“Totmchioroethene 127164 T8.006-04 Wik 5.006-03 - 100603 NC
Thallon 7440260 SO00E04 | WF, WS 12002 400603
" Toxaphene 8001352 200607 AL T3.00E-03 NC
Trichlorostheno 79016 270603 WaF 5.006-03 1.00E-03 NC
2,4,6-Trichlorophenol | . 88062 310603 _ WF 5:006-02 1.00E-02

NIC No change to PQL as already listed

= Laboratory cannot distinguish this compound from others (cannot sepafate)




APPENDIX 3

" UPDATES TO RFCA APPENDIX 3, IGD, APPENDICES K, M, AND N
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Appendix M

ACTION LEVELS FOR RADIONUCLIDES IN SOILS

This IGD Appendix originally contained the technical basis for the development of the enforceable action
- Jevels for radionuclides in soil as defined in Attachment 5 to the Rocky Flats Cleanup Agreement. This

Appendix has been superceded. For the latest technical basis for the development of radionuclide soil

action levels see Results of the Interagency Review of Radionuclide Soil Action Levels, September 20,

2002, which is online at www.rfets.gov.
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1.0 INTRODUCTION
DOE first developed human health risk-based Preliminary Remediation Goals (PRGs) in
1995 to establish initial site-wide cleanup targets for contaminants for each environmental
medium. The PRGs have been updated regularly to conform with the evolving site
conceptual model and future land use. The latest update is based on the work of the
Radionuclide Soil Action Level Workgroup ([RSALW], Task 3 Report and Appendices:

* Calculation of Surface Radionuclide Soil Action Levels for Plutonium, Americium, and
Uranium, September 30, 2002): The human health PRGs are currently used in RECA
Attachment 5 as action levels for the following mediums:

= Groundwater Action Levélsi Human health PRGs based on the residential groundwater
ingestion scenario are used where no Maximum Contaminant Level (MCL) is available

from EPA; and

«  Soil Action Levels: For non-radionuclides, human health PRGs based on the wildlife
refuge worker scenario are used where no applicable or relevant and appropriate
requirement is available. '

DOE, EPA, and CDPHE, with support from the U.S. Fish and Wildlife Service, developed
ecological PRGs in 2002. Ecological receptor PRGs were only calculated for analytes .
originally identified by the 2002 Ecological Risk Working Group as being of site-wide
potential concern to ecological receptors. The ecological receptor PRGs are currently used in

RFCA Attachment S as action levels f(_)r,soil. :

Human health and ecological PRGs are reviewed and u'pdated, as necessary, on an annual
basis.

20 HUMAN HEALTH

2.1  Exposure Pathways |

In order to standardize the risk-based PRGs ACTOSS RFETS programﬁmtic exposuré pathways
and receptors were established. The following tables identify the receptors and exposure -
pathways selected for each environmental medium:

- = Table 1: Wildlife Refuge Workér Exposure _Scenarib
= Table 2: Rural Resident Groundwater Exposure Scenariofwci)

Standard calculation methods given in Risk Assessment Guidance for Superfund (RAGS),
part B (USEPA, 1991) were used in developing risk-based PRG pathways where available.
Most of the exposure factors for the PRGs were developed and agreed upon by the RSALW
and are presented and documented in thc Task 3 Report (September 30, 2002).

J0d N1



Final RFCA: IGD
Appendix N
May 28,2003 -

2.2  Methodology, Equations, and Assumptions

Risk-based PRGs were developed for the Target Analyte Listof metals and organics for the
wildlife refuge worker exposure scenario; and the residential groundwater exposure scenario.
Separate risk-based equations were developed to account for the carcinogenic and/or
noncarcinogenic effects of the contaminant. Risk-based PRGs for carcinogens were
calculated by setting the carcinogenic target risk level at 1E-05 and 1E-06. A target risk level
of 10-5 means that an individual has a ten-in-one million probability of developing excess
cancer over a lifetime as a result of exposure to a specific contaminant; a target risk level of
10-6 means that an individual has a one-in-one million probability of developing excess
cancer over a lifetime as a result of exposure to a specific contaminant. This riskisin .-
addition to the probability of an individual developing cancer from some other factors
including environmental pollution not related to the site, heredity, or lifestyle.

Similarly, risk-based PRGs for toxicants (noncarcinogens) were calculated by sefting the .
hazard quotient equal to 1 and 0.1 for each contaminant. A hazard quotient is the ratio of a
single substance exposure level of a chemical contaminant over a specified period to the
reference dose for the chemical. The referencé dose represents an estimate of an exposure
level for the human population, including sensitive subpopulations, that is likely to b&
without appreciable deleterious effects during a lifetime. When both carcinogenic and
noncarcinogenic toxicity mformatlon was available both cartinogenic and noncarcinogenic
risk-based concentrat1ons were calcu]atcd and the more rcsmctlvc valuc was selected as thc

risk-based PRG

The tisk—based PRG exposure scenarios and equations provided in Tables 1 and 2 include all -
of the exposure pathways identified for the exposure scenario; separate risk-based PRGs -
were not calculated for each exposure pathway.

2.3 Chemical Toxicity Information

The chemical-specific toxicity values used for the calculation of the risk-based PRGs are
presented in Table 3. Toxicity information used to calculate the PRGs included the
carcinogenic slope factor or unit risk, and for noncarcinogenic effects, the reference dose
(RfD) and reference concentration (RfC). Toxicity values were obtained from the latest
information in EPA’s Integrated Risk Information System (IR1S) files, the EPA Health
Effects Assessment Summary Tables (HEAST), and the EPA, Region 3, PRG tables. Valués
for polycyclic aromatic hydrocarbons were calculated using EPA’s Provisjonal ‘Guidance for.-
Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. -

30 ECOLOGICAL RECEPTORS

3.1  Exposure Pathways and Receptors

The RFETS environment as it relates to ecologxcal risk assessmcnt is described in detail i in
Final Ecological Risk Assessment Methodology: Sitewide Conceptual Model (DOE 1996a)
Primary exposure pathways for mammalian and avian rccq)tors to site contaminants of

N2
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concern (COCs) are ingestion of COCs in food, ingestion of soils, and external exposure to -
penetrating radiation present in soils (Table 4). Secondary pathways include dermal contact,

‘particulate inhalation, and inhalation of volatile organic released into burrows. Inhalation and

dermal contact are considered minor compared to the ingestion and extemal exposure
pathways.

The following receptors were evaluated as representatlve of site ecological groups to quantxfy

. PRGs:

" Fossonial (burrowing) small maminal (Prairie Dog)

"= Possorial (burrowing) small mammal .(Preble’s-MeadowJumping Mouse)

* Herbivorous small mammal t(Deer Mou_se)

® Insectivorous small mammal (Deer Mouse)
* Small ground-feeding birds (Moummg Dove)

=  Avian Predator (Amencan Kestrel)

The general exp.osure scenano assumed for all receptors included direct ingestion of soil,
incidental ingestion of soil during feeding and burrowing, and ingestion of prey items. PRGs
were also developed for external exposiire to radionuclides, but these resulting soil
concentrations were much higher than ingestion based PRGs. Radionuclide PRGs were based‘

on the methodology developed by Hx gley and Kupennan (1995) for RFETS

3.2 Methodology, Equatxons, and Assumptmns

Risk-based PRGs-were developed for a list of COCs 1dent1ﬁed by t the ecologxcal risk :
assessment working group. EPA’s Eco Soil Screening Levels (EcoSSLs) process was: used

- as a general guidance to develop the PRGs (EPA 2000). Extensive use was made of existing
:~databases and compilations of ecotoxicity information, especially.those from other DOE -

- facnlmes such as Oak Rxdge National Laboratones and Los Alamos Natlonal Laboratones

i The EcoSSL document provxdes general equatlons and procedures for develogmg PRGs from'

toxicological research, receptor-specific exposure parameters such as food ingestion rates,

diet, and bioaccumulation factors (BAFs) that describe uptake of COCs from soils into forage

or prey species (Table 5). Intake from multiple sources of incidental soil intake such as plant
ingestion, prey ingestion efc. are-summed to-estimate the totdl intake from this exposure. - -
pathway. The general eqwﬁon to calculate PRGs is-also pmsented in Table 5 S

Rlsk based PRGs were then calculated by applymg a tavget hazard quotzent (HQ) equal to- 1.0
for each COC and receptor.. PRGs corresponding to both the No Observed Adverse Effects
Levels (NOAEL) and Lowest Observed Adverse Effects Levels (LOAEL) were calculated
However, only the LOAEL concentrations are used for the RECA PRGs with the exception
of those areas deemed to be potential Preble’s Meadow Jumping Mouse (PMJM) habitat.

-
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Given the special status of this species, the ecological risk assessment working group
determined that the NOAEL TRV would be used for the PMJM receptor in the areas in
which the receptor may reside. [JMA2]Calculated PRGs represent soil concentrations below
which no risk to wildlife populations would be predicted following exposure of specxﬁc
eco]oglcal receptor species to contammants present in soils and food.

3.3  Chemical Toxicity Information

Chemical-specific Toxicity Reference Values (TRVs) are presented in Table 6. TRVs were

compiled for mammalian and avian species from pre-existing, data review

s, guidance documents, and peer reviewed literature sources. Rodent studies were preferred
for mammalian data, since the two surrogate wildlife mammalian species are rodents. Bird
studies were used as sources of TR Vs for avian receptors. No extr_apolation between bird and
mammalian toxicity information was used to calculate the PRGs ‘

Available NOAELs and LOAELS: for site soil COCs were chosen based on the followmg
criteria:

®  Oral exposure studies from which a dose could be determmed.

=  Generally, only chronic or subchronic studies were used However, some acute studres
where reproductive and developmental endpomts were assessed dunng discrete; cntxcal

life stages.
I'4

= Growth and mortahty endpoints.

Following initial compilation of ’I‘RVs presented, pnmary study papers were obtamed, when
possible. Database TRV values were then confirmed by review of the orlgmal study. .
documents. It should be noted that no adjustments of the original TR Vs were made for study
duration. Nor was an analy51s of study quahty” conducted to wei ght the TRVs a‘ccordmg to

EcoSSL gurdance

NOAEL and LOAEL TR Vs were compﬂed from the database of prehmmary TRVs dxscussed
above. Average TRVs were calculated by obtaining the-arithmetic inean-of several:groups of
endpoints. Individual average TRVs were then calculated for growth, reproductxve, and
mortality endpoints for those COCs where available. Tn-dddition; an average TRV-wag: -
calculated for each COC using a compilation of all sub-lethal:endpoints available fmm the
hteramre search and databases 'Ihese TRVs were then used to quantlfly final PRGS

Bioaccumulation: Factors’ (BAFs) (‘I‘able 7) were 1dent1fied and calculated for use in: the PRG

development process. As with the TRV selection process; the procedures used in the-

selection of BAFs closely corresponded to those developed in the EcoSSL guidance (USEPA
2000) BAFs are either simple ratios of COC concentrations between biota and sonls, or based
on guantitative relatronshlps suoh as lmear, loganthnuc or exponentlal equatlons e

BAFs were calculated or 1dent1ﬁed for the followmg pathways

A l—f
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= Soil to Plant

=« Soil to Terrestrial Invertebrate
« Soil to Small Mammal

= Soil to Bird

BAFs were obtained from several pubhcly available databases, peer reviewed literature, and

- from approved ERAs at other sites that are apphcable to the CSM and data uses for RFETS

40 RFETS PRGS

Tables 8 and 9 are a summary of the human health. PRGs for each’ exposure scenano o

Tablc 9 is a summary of the ecologlcal PRGs for cach rcceptor

N-5
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Table 1. Wildlife Refuge Worker Exposure Scenario

The Wildlife Refuge Worker Surface Soil Exposure Scenario consists of the following pathways
ingestion of surface soil, outdoor inhalation of dust (inhalation of volatiles is not assessediwcs)),
and dermal contact for nonradionuclides for a wildlife refuge worker working at the site for an
average of 18.7 years, spending 50% of this time outdoors. Exposures for radionuclides are not
assessed in this spreadsheet (refer to the RSALS Task 3 Report and Appendices [Sept. 2002]).
The worker is assessed as spending all of their time on the most contaminated areas of the site,
and performs soil-contact intensive activities. This scenario includes all complete and significant
exposure pathways and parameter assumptions that were evaluated in the Task 3 Report and
Appendices, as well as the dermal pathway “Calculations in thcs spreadsheet are performed ’

deterministically.
Exposure Parameter Variable Unit Point Estimate* Source
General Assumptions . ] L
Target hazard index - 1 THI-1 - 0.1 ~__EPA, 1991a
Target excess lifetime cancer risk - 1 TR-1.__ - 1E06. . | -EPA,1991a |
Target hazardindex-2  ~ THL-2 - 1 EPA, 1991a
Target excess fifetime cancer risk - 2 TR-2 : = 1E-05 EPA 1991a |
Aduit body weight ‘ O BWA 1 kg 70 R . EPAL99“1b i i
Wildlife Refuge Worker Exposure Scenario Assumptions
Exposure duration ED_WRW yr 187 RSALS 2002,
Exposure frequency EF_ WRW dayfyr 250 RSALS, 2002,
Exposure time-outdoors ET_WWR he/day 4 RSALS, 2002,
Averaging time - noncarcinogenic AT_NC yr 18.7 RSALs, 2002,
Averaging time - carcinogenic AT C yro 70 EPA, 1991b
Exposure fime fraction, outdoor Eto WRW - 1 RSALs, 2002
Exposure time fraction, indoor Eti WRW - 0 RSALs, 2002
Hourly inhalation rate adult wotker | HIR_A_ WRW m3/hr 13 ASALs, 2002
Site-specific PEF based on ML PEF * m3/kg 14925373 " RSALs, 2002

-{Soil Ingestion Rate ' SIR_A_ WRW mg/day 100 RSALs, 2002
Skin-soil adherence facior AF_A_WRW | mg/cm2-event 0.117 EPA, 2001
Event frequency EV events/d 1. EPA, 2001
Skin surface area SA_A WRW cm2 3300.00 EPA, 2001
Dermal absorption fraction ABS - chemical-specific EPA, 2001
Toxicity Values . .
Oral reference dose RfDo mg/kg-day | chemical-specific] (RIS, %EE'}\ST or

: : A : NC!
Oral cancer slope factor CSFo (mg/kg-day)" | chemical-specific] I[RIS, l-ICEEIfT or
inhalation reference dose RIDi mg/kg-day | chemical-specific IRIS,N%EE/;ST or
Inhalation cancer slope factor CSFi (mg/kg-day)-1 | chemical-specific| RIS, HC%A;\ST or
Sources: .

EPA, 1991a = U.S. Environmental Protection Agency. 1991. Risk Assessment Guidance for
Superfund, Volume |, Human Health Evaluation Manual, Part B, Development of Risk-Based

Preliminary Remediation Goals. Interim. Office of Emergency and Remedial Response, Washmgton,

D.C. Publication 9285.7-01B. December.
* EPA, 1991b = U.S. Environmental Protection Agency. 1991. Human Health Evaluation Manual,

Supplemental Guidance: Standard Default Exposure Factors. Office of Solid Waste and Emergency -

Response, Washington, D.C. OSWER Directive 9285.6-03. March 25.
EPA, 2000 = U.S. Environmental Protection Agency. 2000. Soit Screening Guidance for
Radionuclides: Technical Background Document. Office of Radlatlon and Indoor Air, Washington,

D. C Publication EPA/540-R-00-006. October, 2000.
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EPA, 2000b = U.S. Environmental Protection Agency Risk Assessment Guidance for Superfund Vol.
I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment)

~ Interim Guidance. Office of Emergency and Remedial Response, Washington, D.C.

EPA, 2001 = U.S. Environmental Protection Agency. 2001. Supplemental Guidance for Developing
Soil Screening Levels for Superfund Sites, Peer Review Draft. Office of Solid Waste and Emergency

Response, Washington, D.C. OSWER 9355.4-24. March.

-RSAL 2002= U.S. DOE, U.S. EPA and CDPHE, 2002. Task 3 Report and Appendices: Calculation of

Surface Radionuclide Soil Action Levels for Plutonium, Americium, and Uranium, September 30.

MME“MWWWM‘
Noncarcinagenic PRG =((IHxATJJO(y)x$S(dy))I«SIR_A_WﬂW(mo’d)xEF WRW(Y] x ED_WRW() x 10 “foing) x VRO oo X VELAGGD &

HIRA_WRW{n ') x EF ) wﬂVV(d’y)xED WEW(y) x ET_SS_WAW{hd} x WPEF{m M)KWO(WXMMX(ETO_WMKGLWRWXDH)» +
(SA.AW(O“')! AF_A_WRW(mgicm "event) x EF) WFWV(deED W(y)xﬁBSxEV(w«tsM)xm Amggd) K10 WXWN_AM”
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Table 2. Rural Resident Groundwater Exposure Scenario

The Rural Residential Groundwater Exposure Scenatio consists of the following pathway: ingestion of
groundwater . Inhalation of volatiles is not considered. The resident ingests groundwater while fiving at the
site for 30 years.- itis assumed that the rural resident will live on a 5-acre ranchette, which would be part of a
development. It is unfikely that shallow groundwater woulidbe mgested due to limitations in ability for the
shaflow aquifer to supply water in sufficient quantity. This scenario‘is for use in the development of the
groundwater Action Levels.. Calculations in this spreadsheet are performed deterministically..
Exposure Parameter Variable Unit Point Source
: ; ) ) Estimate*
General Assumptions - - )
Target hazard index-1 —__THI-1 - 0.1 EPA, 1991a
Target excess lifetime cancer risk-1 TR-1 - 1E-06 EPA, 1991a
Target hazard index-2 THI-2 - : 1. ‘
Target excess kfetime cancer risk-2 TR-2 . - 4. 1E05. .
Adutt body weight 3 BW_A kg . 70 __EPA 1991b
Child body weight {1 BWC : kg .15 EPA, 1991b
Reslidentlal Exposure Scenario _ '
- [Assumptions ‘ . A S : ,
Averaging time - noncatunogenic AT NC | yr. 30 EPA, 1991b
Averaging time - carcinogenic e AT C _yr 70 1__-EPA 1991b
Exposure frequency ‘ EF_RBR daylyt 350 EPA, 1991b
Exposure duration ED_A yr - 30 EPA, 1991b
Daily water ingestion rate 1Rw L/day 2 EPA,1991b ~
Toxicity Values v .
Oral reference dose RfDo mg/kg-day | chemical- IRIS, HEAST or
specific NCEA a
Oral cancer slope factor CSFo risk/(mg/kgd) | chemical- IRIS, HEAST or
; . specific ~ NCEA
Inhalation reference dose RIDi - mg/kg-day | chemical- | RIS, HEAST or
specific NCEA
Inhalation cancer slope factor CSFi risk/(mg/kgd) | chemical- | IRIS, HEAST or
‘ specific NCEA

EPA, 1991a = U.S. Environmental Protection Agency. 1991. Risk Assessment Guidance for Superfund, Volume *
I, Human Health Evaluation Manual, Part B, Development of Risk-Based Preliminary Remediation Goals. -

Interim. Office of Emergency and Remedial Response, Washington, D.C. Publication 9285.7-01B. December.
EPA, 1991b = U.S. Environmental Protection Agency. 1991. Human Health Evaluation Manual, Supplemental:
Guidance: Standard Default Exposure Factors. Office of Solid Waste and Emergency Response, Washington,

D.C. OSWER Directive 9285.6-03. March 25..

Residential Groundwater Exposure Scenario Equations
Noncarcinogenic PPRG = ((THI x AT_NC(y) x 365(d/y)V/(IRw(L/d) x EF_RR(d/y) x ED_A(y) x 1/RfDa(mg/kgd) x /BW_A(kg)))

' Carclnogenic PRG = (TR x AT_C{y) x 365(dy)M(IRw(L/d) x EF_RR(dly) x ED_A(y) x CSF,{riskimg/kgd) x (1/BW_A(kg)))
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(2) Mean BCF calculated in ORNL. (1998) - Empirical Models for the Uptakc of Inorganic Chemicals from

Soil by Plants

(3) Derived from empirical data

(4) BCF was calculated using the log Kow equauons from Southworth etal.(1978)

(5) Mcan BCF ca!culatcd in Sample et al. (1998) - Development and Validation of onaccumulanon Models

- for Barthworms

(6) BCF from USEPA (1999) Draft Combustor Risk Assessment Guidance was uscd

. (7) Mean BCF calculated in Sample et al. (1998) - Development and Validation of Biocaccumulation Models
for Small Mammals . .

(8) BCF from Charters (1991)

(9) BCF from Paine et al. (1993)
* Soil to mammal and soil to bird BCFs taken from USEPA (1999) for Soxl to Deer Mouse and Soil to

» Mourning Dove (Table D-3)

except where noted

" NV = No value available
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‘ Table 7
 Summary of Bioaccumulation Factors (BAFs) RFETS Ecological Risk Assessment
1st Trophic Level 2nd Trophic Level
Bioaccumulation Factors Bioaccumulation Factors
Soil to Plant Soil to Invertebrate § Soil to Mammal *| Soil to Bird*
Acetone 253 (1) 0045(4) . J2.17E-11 8.34E-11
Aroclor 1254 ‘ - 0.009 (1) 0.19(9) 0.09 (8) 0.09 (8)
Arsenic 0.555 (2) 0.266 (5) 0.006 (7) ~0.006(7)
Benz(a)anthracene 0.141 (1) 0.03 (6) 1.73E-05 " 6.63E-05
Benzo(a)pyrene 0.080 (1) - 0.07 (6) _4.86E-05 1.87E-04 -
Benzo(b)fluoranthene 0095(1) | 007(6) o 2.22E-04
Benzo(k)fluoranthene 0.095 (1) ) 0.08 (6) 2.20E-04 -
Beryllium 0.714 (3) 0.22 (6) "~ NV
Carbon Tetrachloride ' 181 (1) | 12.3 (4) NV
Chloroform . -~ 3.56 (1)- L 2.93(4) 123E-08
Hexachloroethane ~0.345 (1) - NV NV . NV -
Lead o 0.343 (2) 633(5) 0% @ | 61% )
Methyl Ethyl Ketone 162(1) | 0117(4) - NV . NV
Methylene Chloride 5.35(1) 123 @) NV NV
Tetrachloroethene - 2.17(1)- | 843(4) NV - - NV.
Trichloroethene 2.39() 6:85:(4) . NV - - NV
Thallium , 4.85(3) 0.22(6) 0.112{7) 0.112(7)
Toluene 1.88 (1) 11.4(4) NV NV
| Uranium 0.155(3) . ©033703) ' 0.087 (3) : 0:087 -
Vanadium - 0.01(3) 0.138 3). _ NV NV
Vinyl Chloride 6.01(1)- 09644 5.05E-10 1.95E-09-

Charters, D.W., 1991 Environmental Assessment,- dedlc Marsh Sullivan’s Lcdge Sxte, Ncw Bedford
Massachusetts, Final Report. U.S. EPA1 Environmental Response Branch. A

ORNIL. 1998. Empirical Models for the Uptakc of Inorganic Chemicals from So:l by Plants Bechtel Jacobs
Company LLC, Oak Ridge, TN. BIC/OR-133

| Paine, JM., M.J. McKee, M.E. Ryan. Toxicity and bioaccumulation of soil PCBs in crickets: Con;panson

of laboratory and field studies. Env. Tox. And Chem. 12:2097-2103.

Sample, B. E., J. Beauchamp, R. Efroymson, G. W. II Suter, and T.L. Ashwood l998a. Dcvelopment and
Validation of Bioaccumulation Models for Earthworms. ES/ER/TM-220. Oak Rxdgc N auonal Laboratory,
Oak Ridge, TN, USA. _

Sample, B. E., J. Beauchamp, R. Efroymson, and'G. W. II Suter 1998b. DcvelopnmntandVahdatlon of
Bioaccumulation Models for Small Mammals. ES/ER/TM- 219. Oak Rxdge Natlonal _' ; boratory, Oak
Ridge, TN, USA. ’

Southworth, G.R., J.J. Beauchamp and P.X. Schnncder 1978. “Bloaccumulatlon Potsmhal of
Polycyclic Aromatlc Hydrocarbons in Daphma Puléx. ™ Water Research. Volume 12. Pages 973-

1977.

Travis, C.C., and A.D. Arms. 1988. “Bloconccntrahon of Orgamcs in Beef, Milk, and chetahon
"Environmental Science and Technology. 22:271-274.
USEPA. 1999. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion N

Facilities. Office of Solid Waste and Emergency Response. EPA530- D-99-001A. August 1999.

(1) BCF is estimated using the log Kow value and equations from USEPA SSL Guxdarxcc (2000) modified .
from Travis and Arms (1988)
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Table 6. Summary of Mammalian and Avian TRVs
Meas Maswumaliaa TRV Meaa Aviaa TRV
(mg/kg day) {mg/kg day)
| Endpoint NOAEL LOAEL NOAEL | LOAEL
Acetoac All Sublcthal Eadpoi 3920 (5) HNO) No Reliable TRVs
Reproduction €130 (4) 3454 )
Developmental - 3500 (1)
Aroclor 1254 Al Sublethal Eadpoiats 5.55 (19) 20.7 (14) 34.3 (6) 56.1 (9)
Mortality .- 47903) ~ 589 (2)
Reproduction 5.08 (4) : 10(2) 25(1) 21:6 (4)
Developmeatal 448 (5) 19.9 (8) 0.021 (1) 250 (2)

JArsenic All Sublethal Eadpoiats 4.88 (1) .83 (8) 283Q) 598 (3)

' Mortality — . — SL() 128 (1)

Developmental 6.83 (5) 14.9 (4) — =
§Benz(a)acthracene All Sublethal Esdpoiats No Refiable TRVs No Reliable TRV’

Benzo(a)pyrene Alf Sublethal Eadpolats 71.103) T 113¢4) No Reliable TRVs

- Reproduction 867 (2 ' 160(1) : :

Developments 40 (1) 96.7 3)

. fBcazo(b)ftuocanthene - |All Sublthal Endpoiats " No Reliable TRVs No Relisble TRVs
Beazo(ifluocanthe Alt Sublcthal Eadpoiats __No Reliable TRVs No Reliablc TRVs
-fBenyliium All Sublcthal Eadpoiats 19(4) 1.1 (1) No Relisble TRVs . .
JCarboa Tetrachloride | Alf Sublethal Eadpoiats 2% 156 (2) No Reliable TRVs ° -

- |[Reproduction _26(2) -
Developmental T 756 (2) .

form_- All Sublethal Endpoiats 178 (14) 239(7) No Reliable TRVs
Morctality T e 192 (5)
Reproduction 201 (10) 297 (4)
Developmental 120 (4) 161 (3) -
JHexac th All Sublethal Esdpoiats 240 (6) 543 (6) No Reliable TRVs .

Mortality v — 821 ().

_|Reproduction 1342) 50002 -
Developmental 134 . 500 (2) -

Lead  JAll Sublethal Endpoiats s(1) - - 406 (2) 393) 113 (1)
 { Reproduction s() . 40.6 2) 249.2) 11.3(1)
{Mcthyt Ethyl Ketone  |Reproduction IO (). T 4570(1) No Refizblé TRV

Methyleae Chlodide Al Sublethal Endpoints 118 (4) _1390) No Réliable TRVs

Mottality ) 100 (1) ° 300 (2) 1

Tetrachloroethene All Subléthal Endpoints T 14(D) 770(6) "No Reliablc TRVs

Mottality = ' ZYON ’
Reproduction - 900 (1)
Deyelopmeatal — 900 (1) ]

Trichlococthene All Sublcthal Endpan(s 613 (10) 814 (11 No Reliable TRVs

Mortality 450 (1) 2660 (8) '
Reproduction 258 (3) ... 95803)

: Developmental _ 390 (4) 34 . .
[Thallium All Sublethal Endpoints - 0.74 (1) No Relfiable TRVs
Tolucac All Sublethal Eadpoints - 417 (5) No Reliable TRVs

Moxtality . - 2500 2)
Reproduct - 260 (1)
. Developmcutal - 435 3) L

§Uranivm Alf Sublethal Endpoiaty 6.13(1) 102 2) 160 (1) -

‘ [Reproduction 6.13(1) 153 (1) s P

Vanad All Sublethal Endpok 29.50) 246 (5) 14Q) " 114 (1)

M Repeoduction 295(3) ’ €0 1 :
Developaxatal e ] 2.1 (1)
Viayl Chloride | Al Sublethal Eadpoi — 17(1) No Relisble TRVs
Moctality - 0014(1) 243 3) I =

[Radionsclides - PRGs for Internal and Externel Exposure (Higley and Kiperman 1995)

JRadium-228 {Limitiag Species (pCVg) . 3.50E+00
JUanivn-233/234 JLiaidng Spocics (pOV/g) " 1.30E+03
JUranium-235 |LimiGag Spocics (pCVg) 1906403
{Uranium-238 | Gimiting Specs 1.60E+03

Platoaium-239/240 JUimidag Speciés (pCV; 3.80€403

icium-241 |Limitiag Species (pCVg) 1.90E403

the ber of &

(C)Thc mber in p

BOLD - BoldfomudicaudmtheucmLOAH.uslasdnn&cMcanNOAEL
records used to calculate the mean TRV.

lndmmdmnoTRVukxmcspwﬁceodpommlvadabk
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Table 5. Ecological Receptor Exposure Assumptions
Exposure . . Prairie Déer Mouse | Deer Mouse Mourning
Parameter Variable | Units Dog {Herbivore) | (Insectivore) PMIM Dove Kestrel
Body ' : :
Weight BW kg 09 0.02 0.02 v 0.019 0.115 0.124
Food Kg kg .
Ingestion FIR BW- | 065 0.17 0.17 0.17 023 03
Rate day ; :
Soil % of
Ingestion Per | =290 7.7 29 2.9 29 16 5
FIR

Rate » 4

A | . : 50-
Percent 100 100 100 - 100 “Insects
Diet Perccnt | % | ppage | 100PBAC | prvertcbrate | Plant | Seed |- 50.
Toxicity | mg/ke : o R
Reference TRVs BW- | Specific Specific Specific - | Specific | Specific | Specific
Value day . ' A -
Soil Bio Unitles Ly
Availability AF s | 1.0 10 10 1.0: | 1.0 | 1.0
AraUse | ,yp |Unditles} g 10 10 o | 10 | 1o
Factor s : LT :
Bio Unitl Ty '
Accumulati BAF ms s Specific Specific Speciﬁc Speciﬁc Specific | Specific
on

Sources: USEPA. 2000. Ecological Soil Screcnmg Level Guidance. Office of Emergency and Remedial
-Response. USEPA. 1993. Wildlife Exposure Factors Handbook. Office of Emergency and Rcmedxal

Response. Higley, K. and R. Kuperman. 1995. Radiological Bcnchmarks for Wildlife at Rocky Flats
Environmental Technology Site. X . .

Target Risk HQ = 1.0, where HQ = Intake/TRV.

n

Intake = [(Soil Concentration * Psoil * FIR * AFsoil) + Y, (BAF * Soil Concentration) *Pifood *FIR *

AFfood)] / AUE.

PRG =

-

i=1

TRV * HQ/ IRfood * (Psoil + (BAF1 * BAF2)).

. N-16
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